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ԙ 2') ߢ൮᜝࿕ቯൻߒߚ #PCOOQZࡍ࡟࠶࠻ࠍᵴ↪ߔࠆㇱಽ੝⎣㉄ൻಣℂߒߚࡃ
ࠗࠝࠟࠬࡊ࡜ࡦ࠻⣕㔌ᶧߩ⓸⚛㒰෰
࿑㧠ߦ␜ߔኈⓍ . ߩࠟ࡜ࠬ⵾࡝ࠕࠢ࠲ࠍ↪޿ߡⴕߞߚޕ2') ߢ൮᜝࿕ቯߒߚ
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R* ⺞ᢛᶧߦߪ *%N㧔0㧕ࠍ૶↪ߒߚޕଏ⹜ᑄ᳓ߪㇱಽ੝⎣㉄ൻಣℂ᳓ࠍ⓸⚛








(1) Water jacket (2) Magnetic stirrer  
(3) HCl solution (4) pH controller 
(5) Stirring bar (6) Influent (7) Effluent 
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ಣℂ߇ⴕࠊࠇߚޕᧄታ㛎ߢ↪޿ߚᜂ૕ߪ 2') ♽ߩࠥ࡞ߦ #PCOOQZ ⩶߇൮᜝࿕ቯ
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OI. ⒟ᐲߩಣℂ᳓ 55 Ớᐲߣߥߞߚޕ
#PCOOQZ ࡝ࠕࠢ࠲ߪታ㛎ᦼ㑆ࠍㅢߓߡᐔဋ MIOF ߩ⓸⚛ኈⓍ⽶⩄ߢㆇォ
ߒޔ቟ቯߒߚಣℂࠍ㆐ᚑߔࠆߎߣ߇ߢ߈ߚޕ#PCOOQZ ಣℂᦼ㑆ਛߢߪ $1&ޔ55 ᚑ
ಽߪ߶ߣࠎߤ㒰෰ߐࠇߥ߆ߞߚ߇ޔᱷሽߔࠆ $1&ޔ55 ᚑಽ߇ #PCOOQZ ෻ᔕߦᓇ




 ᐔᚑ  ᐕᐲߩ⎇ⓥᚑᨐࠍฃߌߡޔ੹ᐕᐲߪ #PCOOQZ ෻ᔕߩታឃ᳓߳ߩㆡ↪ࠍ
ⷞ㊁ߦޔታឃ᳓ࠍಣℂኻ⽎ߦ⎇ⓥࠍㅴ߼ߚޕታឃ᳓ߦߪޔߎࠇ߹ߢ૶↪ߒߡ߈
















NLR(kg-N/m3/d) 0.5                               0.5                                          0.5            1.1         3.2                   2.7                      3.5
Temp.(ć)         35                                35                                           25             35          35               22.5-24.6                 35
pH           No controll                       6.2-8.6                                    No controll    7.55       7.55            No controll              7.55
27








#PCOOQZ ಣℂ߇น⢻ߢ޽ࠆߎߣࠍ⹺߼ߚޕᧄታ㛎ߢ↪޿ߚ #PCOOQZ ࡍ࡟࠶࠻ߪ
2') ♽ߩࠥ࡞ߦ #PCOOQZ ⩶߇൮᜝࿕ቯߐࠇߡ޿ࠆߎߣ߆ࠄޔ᦭ᯏ‛߿ 55 ߩᓇ㗀
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ߩ8 ࠯࡯ࡄࠬࠞޔߦᰴޕߚߞ߆ߥߒൻᕈᵴߪ9 ࠯࡯ࡄࠬࠞޔߒൻᕈᵴࠍ3 ߮ࠃ߅8 ࠯࡯ࡄࠬ
ࠆߖߐㅴଦࠍᚑᒻߩCSID ߛࠎ฽ࠍ5RD ߪ6-dnuopmoCޔࠈߎߣߚߴ⺞ࠍ᭴ᯏ↪૞ߩၞ㗔ᵹ਄


















































































6 cmޔ9 cmޔ15 cm㔌ࠇߚ࿾ὐߩᷓߐ 10 cmޔ20 cmޔ30 cmߦ߅ߌࠆ ORPߩᄌൻࠍ࿑ 2
ߦ␜ߒߚޕੱᎿᎽⓣߩਛᔃ߆ࠄ 6 cm㔌ࠇߚ࿾ὐߢߪޔ1ᣣ⋡߆ࠄ ORP߇਄᣹ߒޔታ㛎⚳ੌ


























































































࿑ 2 ቶౝੱᎿᎽⓣ⸳⟎⹜㛎ߦ߅ߌࠆᐩ⾰ߩ ORPᄌൻ
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Fig.4. Time course of nitrogens and DOC concentrations in continuous semi-packed reactor 
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₸᷹ቯߩ⚿ᨐ㧘ᵄ 㐳 0.47 µmઃㄭߣ 0.76 µmઃㄭߩๆ෼Ꮺ߇⹜ᢱߦ౒ㅢߒߡ⃻ࠇ㧘ߎࠇࠄߪߘࠇߙ
ࠇࠢࡠࡠࡈࠖ࡞㧘Ộᐲߦ⿠࿃ߒ㧘ๆ ෼ߩᷓߐߪ᭎ߨỚᐲߦᲧ଀ߔࠆߎߣ߇᣿ࠄ߆ߣߥߞߚ㧔࿑ 2㧕ޕ
ߎߩๆ෼Ꮺࠍᒝ⺞ߔࠆߚ߼ߦ LANDSAT TM/ ETM+↹௝ࠍ↪޿㧘นⷞၞ㨪⍴ᵄ㐳⿒ᄖၞߩࡃࡦ࠼
ߩ෻኿₸ࠍᲧṶ▚߿࿁Ꮻࡕ࠺࡞ߢ⚵ߺวࠊߖߚߣߎࠈ㧘ࠢࡠࡠࡈࠖ࡞ỚᐲߣỘᐲߩᅷᒰߥផቯಽ







































































Type B ASTER band 3 (0.78-0.86 µm), 4 (1.6-1.7 µm), 5 (2.145-2.185 µm) 



































   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   














































Ყᛶ᛫ߩផቯಽᏓߣ㐳ߐ 1 kmએ਄ߩࠪࡒࡘ࡟࡯࡚ࠪࡦ੉ⵚࠍ࿑ 5ߢ㊀ߨวࠊߖࠆ߇㧘Ყᛶ᛫ߩᕆ
ᄌㇱߦ੉ⵚ߇ሽ࿷ߒ㧘ߘࠇࠄߩᣇะ߽⺞๺⊛ߢ޽ࠆߎߣ߇ࠊ߆ࠆޕ㗔ၞධ⷏ㇱߦಽᏓߔࠆ੉ⵚߪ
਄⸥ߩⶊ⦡ൻ੉ⵚߦ߽ኻᔕߔࠆߩߢ㧘ࠃࠅ⊛⏕ߦㅘ᳓ᕈߩ㜞޿࠱࡯ࡦࠍ᛽಴ߢ߈ࠆߣ⠨߃ࠄࠇࠆޕ
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SV, h-1 mL/mL-F mmol/g-F mmol/g Mmol/g % 
1000 2520 1.08 1.36 1.46 107 
1000 2630 1.25 1.51 1.64 109 
3000 2120 1.04 1.51 1.57 104 
3000 2150 1.05 1.51 1.57 104 
5000 1900 0.911 1.46 1.54 105 
5000 1960 0.922 1.44 1.58 110 
7000 1750 0.756 1.31 1.37 105 
7000 1800 0.800 1.33 1.45 109 
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Fig. 1 Breakthrough profiles of Cu(II). 
Column: 1.8 mL of wet FNCS (Dry 
weight 0.40 g). Feed: 0.1 mM 
Cu(NO3)2, pH 2. 
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Scheme 1 Preparation of strong-base 




































































Fig. 2 Effect of flow rates of a feed on 
breakthrough profiles of NO3-.
Column: FBDA (2.0 mL in wet state, 0.4 g in 
dry state).  Feed: 1.0 mM NaNO3.
Fig. 3 Effect of Cl- and SO42- on uptake of 
NO3-. Feed: 1.0 mM NaNO3 in the presence 
of Cl- or SO42-. Flow rate of feed: 1000 h-1.








































1) Akinori Jyo, Yuko Hamabe, Yo Nawata, Kazunori Yamabe, and Manabu Sugimoto, 
Metal Ion Selectivity of Bifunctional Cation Exchange Resins Containing Phosphonate and 
Sulfonate Derived from Crosslinked Chloromethylstyrene-styrene Copolymer Beads, 
Journal of Ion Exchange, 18(4), 198-203(2007). 
2) Md. R. Awual, Shinya Urata, Akinori Jyo, Masao Tamada, and A. Katakai 
Zirconium(IV) Loaded Bifunctional Fiber Containing Both Phosphonate and Sulfonate as 
Arsenate Adsorbent,
Journal of Ion Exchange, 18(4), 422-427(2007).
ԙ࿖㓙⹹㧔᰷ᢥ㧕
1) Danish J. Malik, Andrzej W. Trochimczuk, Akinor Jyo, and Wodzimierz Tylus,
Synthesis and Characterization of Nanostructured Carbons with Controlled Porosity Prepared 
from Sulfonated Divinylbiphenyl Copolymers,
Carbon, 46(2), 310-319(2008).  
2) Md. Rabiul Awual, Shinya Urata, Akinori Jyo, Masao Tamada, and Akio Katakai, 
Arsenate Removal from Water by a Weak-base Anion Exchange Fibrous Adsorbent, 




   ߥߒ

ญ㗡⊒⴫
1)  Akinori Jyo, Yuko Hamabe, Yo Nawata, Kazunori Yamabe, and Manabu Sugimoto, 
Metal Ion Selectivity of Bifunctional Cation Exchange Resins Containing Phosphonate and 
Sulfonate Derived from Crosslinked Chloromethylstyrene-styrene Copolymer Beads, 
4th International Conference on Ion Exchange (Abstract book p 9), Chiba University, Oct.15-18, 2007. 
2) Md. R. Awual, Shinya Urata, Akinori Jyo, Masao Tamada, and A. Katakai, 
Zirconium(IV) Loaded Bifunctional Fiber Containing Both Phosphonate and Sulfonate as 
Arsenate Adsorbent,
4th International Conference on Ion Exchange (Abstract book p 30), Chiba University, Oct.15-18, 
2007. 
3) Hirotaka Matsuura, Yusuke Morioka, Akinori Jyo, Masao Tamada, and Akio Katakai. 
Bifunctional Chelating Fiber Containing Iminodiacetate and Sulfonate Groups Derived from 
Polyolefin Co-grafted with Chloromethylstyrene and Styrene for Trace Metal Analysis, 
International Symposium on Metallomics 2007 (Abstract Book p 108), Nagoya Congress Center, 
Nov. 28-Dec. 1, 2007.  
㧕᧻ᶆඳቁޔ⑺㊁⟤Ⓞޔ౓㗡㊀⟤ޔၔ ᤘౖޔ
ࠬ࡞ࡎࡦ㉄ߣࠗࡒࡁੑ㈶㉄ࠍ᦭ߔࠆੑቭ⢻ᕈࠠ࡟࡯࠻᮸⢽ߦࠃࠆਃଔ㊄ዻࠗࠝࡦߩๆ⣕⌕
․ᕈޔᣣᧄಽᨆൻቇળ╙  ᐕળ㧔⻠Ṷⷐᣦ㓸 R㧕 ᐕ  ᦬  ᣣ㨪 ᣣޔᓼፉᄢቇ
ၔ ᤘౖޔ᧻ᶆඳ㓉ޔᳰ਄ ᢥޔ₹↰ᱜ↵ޔ ⽴⑺㓶ޔ
ੑᲑ㓏ࠣ࡜ࡈ࠻㊀วᴺߦࠃࠆࠗࡒࡁੑ㈶㉄ߣࠬ࡞ࡎࡦ㉄ࠍ᦭ߔࠆੑቭ⢻ᕈࠠ࡟࡯࠻❫⛽
 ᐕᣣᧄൻቇળ⷏ᣣᧄᄢળ㧔⻠Ṷⷐᣦ㓸㨜㧕 ᐕ  ᦬  ᣣ㨪 ᣣޔጟጊᄢቇ
੗਄⌀৻ޔ᧻ᶆඳ㓉ޔၔ ᤘౖޔ₹↰ᱜ↵ޔ ⽴⑺㓶ޔ
ࠢࡠࡠࡔ࠴࡞ࠬ࠴࡟ࡦࠍࠣ࡜ࡈ࠻ߒߚ❫⛽߳ߩࡎࠬࡎࡦ㉄ߣࠬ࡞ࡎࡦ㉄ߩㅙᰴዉ౉ᴺ㐿⊒
 ᐕᣣᧄൻቇળ⷏ᣣᧄᄢળ㧔⻠Ṷⷐᣦ㓸㨜㧕 ᐕ  ᦬  ᣣ㨪 ᣣޔጟጊᄢቇ
ዊ૒੗⑲ⴕޔን቟ ᢘޔၔ ᤘౖޔ㜞ᯅ๟৻ޔ㐳⼱Ꮉ િޔ೨Ꮉᐽᚑޔ
ࠟࡦࡑ࡯✢ࠍ೑↪ߒߚࡎࠬࡎࡦ㉄ဳ㓁ࠗࠝࡦ੤឵⤑วᚑߦ߅ߌࠆၮ૕⤑࿶ലᨐ
 ᐕᣣᧄൻቇળ⷏ᣣᧄᄢળ㧔⻠Ṷⷐᣦ㓸㨜㧕 ᐕ  ᦬  ᣣ㨪 ᣣޔጟጊᄢቇ
ㇹ ᐽᒄޔዊ૒੗⑲ⴕޔၔ ᤘౖޔ₹↰ᱜ↵ޔ ⽴⑺㓶ޔ
㜞ㅦߦ⎣㉄ࠗࠝࡦࠍๆ⌕ߔࠆ㒶ࠗࠝࡦ੤឵❫⛽
 ᐕᣣᧄൻቇળ⷏ᣣᧄᄢળ㧔⻠Ṷⷐᣦ㓸㨜㧕 ᐕ  ᦬  ᣣ㨪 ᣣޔጟጊᄢቇ
᳗↰๺⟤ޔട⮮⠍ᄥޔ੗ේᢅඳޔၔ ᤘౖޔ
ᯏ⢻ᕈࡍࡊ࠴࠼⺃ዉ૕ߩวᚑࠍ⋡⊛ߣߒߚࡍࡦ࠳ࡦ࠻ဳ࿕⋧ᜂ૕ߩ㐿⊒ޔ
 ᐕᣣᧄൻቇળ⷏ᣣᧄᄢળ㧔⻠Ṷⷐᣦ㓸 R㧕 ᐕ  ᦬  ᣣ㨪 ᣣޔጟጊᄢቇ
ၔ ᤘౖޔ㜞ᯏ⢻ᕈࠗࠝࡦ᝝㓸೷ߩ㐿⊒ߣᔕ↪ߦ㑐ߔࠆ⎇ⓥ㧔਻Ꮊಽᨆൻቇળ⾨ฃ⾨⻠Ṷ㧕




⌕᜼േޔ╙  ࿁᡼኿✢ࡊࡠ࠮ࠬࠪࡦࡐࠫ࠙ࡓ㧔⻠Ṷⷐᣦ㓸 R㧕 ᐕ  ᦬ 㨪 ᣣޔ
ᣣᧄ⑼ቇᧂ᧪㙚
ၔ ᤘౖޔࠠ࡟࡯࠻♽㓁ࠗࠝࡦ੤឵૕ߩๆ⌕ㅦᐲߩᡷༀ㧔ଐ㗬⻠Ṷ㧕ޔᣣᧄࠗࠝࡦ੤឵ቇ




































  ⴫  ࠬ࡜ࠣ⹜ᢱߩൻቇಽᨆ⚵ᚑ㧔㊀㊂㧑㧕

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Slag size 0.5㨪2 mm
Sample   50 g
Distilled water   500 ml
200 stroke/min6 hours






















Without heat treatment Heat treatment 
at 1000㷄

































































































































































































not heated200 300 400 500 600 700 800 900 1000200not h ted 































































































































































































 ⥄ὼ⑼ቇ⎇ⓥ⑼㐳ⵙ㊂⚻⾌ 500,000 
 ᐔᚑ 19ᐕᐲ᜚ὐ䋨B䋩੍▚ࠃࠅ 153,850 
                                                      ว⸘        653,850 
ᡰ಴㧔⥄ὼ⑼ቇ⎇ⓥ⑼㐳ⵙ㊂⚻⾌ࠃࠅ㧕
 Proceedingsශ೚ 149,100 
 ࡊ࡝ࡦ࠲࡯↪ࠗࡦࠢ╬ 10,200 
 ᣏ⾌䋨Prof. Marton㧕 71,140 
      䋨Prof. Santosa㧕 87,340 
      䋨Prof. Kabay㧕 87,340 
      䋨਄ᳯᵮᢎ᝼㧕 24,880 
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 ᄖ࿖ੱ⻠Ṷ⻢㊄䋨20,000x3ੱ㧕 60,000 
 ᣣᧄੱ⻠Ṷ⻢㊄䋨10,000x1ੱ㧕 10,000 
                           ዊ⸘      500,000 

ᡰ಴㧔ᐔᚑ 19ᐕᐲ᜚ὐ䋨B䋩੍▚ࠃࠅ㧕
 ┙ߡ⋴᧼ޔᮮᢿ᐀ 77,700 
 ࡐࠬ࠲࡯㧔200ᨎ㧕 66,150 
ᢥᚱౕ  10,000 
                           ዊ⸘ 153,850 
                                                      ว⸘    653,850 
ᚑᨐ
 ᧄࠪࡦࡐࠫ࠙ࡓߦࠃࠅޔ᜚ὐ $ޡ᳓ⅣႺᳪᨴ‛⾰ߩേᘒ⹏ଔ⎇ⓥޢߢⴕࠊࠇߡ޿ࠆ⎇
ⓥ࡮ᢎ⢒ߦ߅ߌࠆᵴ⊒ߥᵴേࠍޔቇౝޔౝᄖߩᄢቇޔડᬺߦ⚫੺࡮⊒ାߔࠆߎߣ߇ߢ߈
ߚޕ᜗⡜⎇ⓥ⠪ߩ⻠Ṷౝኈߦ㑐ߔࠆෳട⠪ߣ⻠Ṷ⠪ߩ⼏⺰ࠍㅢߒߡޔⅣႺᳪᨴ‛⾰ߩ
high throughputಽᨆᴺ㐿⊒ޔ㐿⊒ㅜ਄࿖ߦ߅ߌࠆ㋶ጊᑄ᳓ᵺൻᛛⴚ㐿⊒ޔᶏ᳓߆ࠄߩ
ㅒᶐㅘᴺߦࠃࠆ㘶ᢱ᳓⵾ㅧߦ߅޿ߡ㊀ⷐߥࡎ࠙⚛㒰෰ᛛⴚ㐿⊒ޔߐࠄߦߪᣂⷙࠗࠝࡦ੤
឵૕ߩ⸳⸘ߦ㑐ߔࠆၮ␆⎇ⓥߥߤߩ਎⇇ߩ⃻⁁ߦߟ޿ߡޔෳട⠪⋧੕㑆ߩℂ⸃ࠍᷓ߼ࠆ
ߎߣ߇ߢ߈ߚޕ߹ߚޔߎߩ⒳ߩࠪࡦࡐࠫ࠙ࡓࠍ㐿௅ߔࠆߎߣߦࠃࠅޔ㑐ㅪ⎇ⓥቶߪ߽ߣ
ࠃࠅℂቇㇱ࡮Ꮏቇㇱ࡮⥄ὼ⑼ቇ⎇ⓥ⑼ߩቇ↢࡮㒮↢࡮ᢎ⡯ຬߩᢎ⢒࡮⎇ⓥߩ࡟ࡌ࡞ࠕ࠶
ࡊߦ߽⾗ߔࠆߣߎࠈᄢߢ޽ߞߚޕ㧔ၔ ᤘౖ㧕
ࠪࡦࡐࠫ࠙ࡓߩ⸥㍳㧔᠟ᓇ ᴡේᢎ᝼㧕
82
83
